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INDIAN TERTIARY & POST-TERTIARY VERTEBRATA. 

ADDITIONAL SIWALIK PERISSODACTYLA & PROBOSCIDIA. 

By R. LYDp:KKER, B.A., F.G.S., F.Z.S. 

(WITH PLATES I. to V.) 

INTRODUCTORY. 

Since the publication of the supplementary memoir on Siwalik Proboscidia, and 
tlie memoirs on the lihinoccrotidw and Equidtv in the preceding* volume of this work, 
other remains of these groups from the Siwaliks have been acquired by, or lent to, 
the Indian Museum. Some of these later acquisitions belong to one or more new 
species ; others to a species new to India ; while others illustrato more fully than 
heretofore a previously known Indian species. 

In the present memoir the most important of these new specimens are described 
and figured; and in order to illustrate their affinities more fully, the figures of 
certain specimens from the earlier volumes have been reproduced by the side of 
those of the now specimens. 1 

Since lists of species, together with the chief dental characters of the genera 
treated of in this memoir, have been already given in the two preceding volumes, 
the description of the species may be undertaken without preliminary matter. 

It will save space to mention here that, with the exception of the remains of 
Hippo theriuMy the whole of the specimens 2 forming the subject of the present memoir 
were collected in 1882 by Mr. W. T. Blanford from the lower Siwaliks, or 
Manchhars, of the extreme western side of India; the two most important localities 
being Gandoi, in the Bugti Hills, north of Jacobabad, in Sind; and Dera Biigti, on 
the north-eastern frontier of Baluchist&n. 

l An additional reason for reproducing some of these figures was thoir unsatisfactory execution, 

3 These do not of oourso include tho specimens from the tertiaries of other districts figured to illustrate more fully tho 
affinities of Mr. Blanford* s specimens. 
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INDIAN TERTIARY AND POST-TERTIARY VERTEBRATA. 

Ordeb : UNGULATA. 1 Sub-Obdeb : PERISSODACTYLA. 

Family: RHINO CEROTIBJE. 

Genus: ACERATHERIUM, Kaup. 

Species: Acebatheeium blanfobdi, n. sp., nobis . 

History. — In the preceding volume of this work a much battered left maxilla of 
a small rhinoceros from the Siwaliks of the Punjab, containing pm. 4 , m l, and m. 2 , 
is figured 2 and briefly described. 8 It was there pointed out that the specimen 
apparently came nearest to R. palccindicus, among the Siwalik rhinoceroses ; and that 
if not the same, it indicated a new Siwalik species : it was, however, added that 
there did not seem “ any evidence at present to warrant us in separating the two,” 
and the Punjab specimen was, therefore, provisionally referred to R. palccindicus. 

The evidence for the specific distinctness of the form to which this imperfect 
specimen belonged lias been afforded by the more perfect specimens forming the 
subject of the present notice/ 

Upper molars of larger race.. — In plate I., fig. 1, there are represented the throe 
left upper true molars of a rhinoceros from Peril lhigti ; in which tho well-worn 
condition of the masticating surface indicates that they, belonged to a fully adult 
animal : the first and third teeth are somewhat damaged, but the middle tooth is 
perfect. 

The latter tooth (of which another specimen from Gandoi, in a less worn 
condition, is represented in fig. 2 of the same plate) is characterized by the 
comparatively small development of the buttress 5 at the nntero-external angle ; so 
that the second costa ( c ) projects but slightly above the plane of the external surface 
(dorsum) of the crown ; while the external surface of the first cost a (d) is placed 
very nearly in the same plane. Behind the second costa the dorsum is distinctly 
concave, especially near the free edge, but this concavity is much less marked than 
in many species." The crown is worn into an irregular concavity, as in most 
rhinoceroses. The anterior collis (a) is relatively large ; and at a short distance 
from its inner extremity is constricted by a deep groove on either side. On the 
outer side of the hindmost of these grooves there is a bold ante-crochet (/), projecting 
into the median valley ; the bottom of which is thus completely obstructed in the 
middle. Externally to this obstruction the median valley again expands and 
deepens ; tho form of the terminal portion being rounded in all early stages of wear. 

1 In accordance with the classification recently proposed by Prof. Flower (‘ Pro. Zoo l, Soc.J 1883, pp. 184-5) the 
Proboscidia will bo reckoned as a sub-order of the Ungulata. 

2 Plate VI., fig. 1. 3 PageB 44-46. t 

4 These specimens havo been briefly noticed in the “ Records ” (vol. XVI., p. 72), when it was thought tho mandible 
resembled that of the African species, which turns out not to bo the case. 

3 For theso terms so© vol. II., p. b. ti This concavity is most marked in the specimen represented in fig. 2. 
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At the entrance to the same valley there is a large, blunt tubercle (g) attached 
exclusively to the posterior collis (b). The latter gives off a blunt projection into 
the median valley, placed a short distance internally to the ante-crochet (f), and 
more externally a distinct, though small crochet (e) : there is no combing-plate at 
the extremity of the median valley. The posterior valley (*) is elongated antero- 
posteriorly, and is much less deep than the median valley ; the descent from its 
outer wall being gradual. Tho cingulum forming the antorior valley (left of a) does 
not extend beyond the inner half of the tooth ; and in one specimen (fig. 2) stops 
short of the inner surface of the anterior collis, but in tho other extends a short 
distance on to this part. 

In the last molar (in. 3, fig. 1) tho general characters are the same as in the 
preceding tooth : the anterior cingulum extends, however, still more on to the inner 
face of the anterior collis (a), and the tubercle at tho entrance to the median valley 
is larger. Tho much worn first molar (m. 1, fig. 1) shows the median valley all but 
divided by the above-mentioned obstruction into two distinct portions, the inner of 
which is triangular, and the outer sub-elliptical in shape. An equally worn m. 1 from 
Gandoi represented in plate II., fig. 2, exhibits these characters still more clearly. 

Upper cheek-teeth of smaller race. — In plate 11., fig. 4, there is represented the left 
maxilla of a smaller rhinoceros from Gandoi, containing all the permanent eheok- 
teotli, with the exception of pm. I, in a medium condition of wear; the first and last 
of the series being somewhat damaged. With the exception of their considerably 
smaller size the true molars of this specimen agree precisely with the teeth described 
above ; and since there is a considerable variation in the size of different races of 
some of tho existing species of rhinoceros, there appears no good reason for regarding 
the Gandoi specimen otherwise than as belonging to a small race of the specios to 
which the larger teeth belong. 

The premolars of this specimen have their inner halves surrounded by a 
complete, sharp-edged cingulum ; whose freo edge extends much higher up on the 
crown of tho posterior (b) than on that of the anterior collis («). The latter 
extends considerably more inwardly than the former ; which is, so to speak, buried 
in the cingulum. With the exception that the ante-crochet is less developed, the 
other general characters of the premolars are similar to those of the true molars. 
In pm. 4 there is a small combing-plate. 1 

Comparisons tvith other Siwalik rhinoceroses. — A comparison of the figures of the 
specimens described above with the small maxilla represented in vol. IT., pi. VI., 
fig. 1, will show protty clearly that all belong to the same species, the Punjab 
specimen being intermediate in point of size between those figui’ed in this volume. 
Accepting this identification, it remains to show in what rospccts these specimens 
differ from Rhinoceros palceindieus , with which, in the perhaps over anxiety to avoid 
making unnecessary species, the first specimen was provisionally classed. In the 

l There is another specimon of tho same size from Gandoi in tho Indian Museum (No. C. 266), exhibiting tho three true 
molars of tho right side in a much damaged condition. 
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true molars of the typical R. palceindicus (woodcut fig. I 1 ) the external surface is still 

flatter than in the present specimens ; the 
buttress being entirely absent and the 
costa*, (c, d ) but faintly developed. The 
bases of the two colies (a, l) are, more- 
over, in contact, and there is no tubercle 
at the entrance to the median valloy (y) : 
nor is there any ante-crochet. In more 
worn teeth 2 the median valley becomes 
separated into two isolated fossettes 8 ; the 
entrance to the valley becoming obliterated, 
instead of having the triangular, imperfectly 
isolated fossette which occupies that place 
in the teeth under consideration (pi. II., 
fig. 2). 1 ’he tooth regarded as a premolar 

of R. palceindicus (vol. II., pi. VII., fig. 2) 
is (juite different from the premolars of 
the specimen represented in pi. II., fig. 4, 
of this volume. 

In the preceding volume 4 a skull of a 
small Siwalik rhinoceros in the British Museum (No. 48,932) was provisionally 
referred to R. palceindicus. The inner halves of the molars (which are alone 
preserved) differ, however, from those of that species by the separation of the 
bases of the colles, and the partial development of an ante-crochet : i'm.4 has, more- 
over, a distinct cingulum. Now that the specimen represented in vol. II., pi. VI., 
fig. 1, has been shown to be distinct from R. paladndicus : it seems pretty certain that 
the above-mentioned skull is likewise distinct. The last premolar of the latter is 
very like the corresponding tooth of the specimens under consideration ; but the true 
molars have not such a marked ante-crocliet and constriction of the anterior collis ; 
and it, therefore, seems not improbable that this skull is likewise specifically distinct 
from the specimens under consideration, although the broken condition of its teeth 
does not admit of certain specific determination. Apart from the question as to the 
species of this skull it may be taken as pretty certain that the specimens under 
consideration do not belong to R. palceindicus ; which is also distinguished by its 
greatly superior size. 

Turning to It. sivalensis, it will be seen from the typical upper molar refigured 

1 This specimen is also figured (£) in volume I., pi. TV., fig. 3, and in the “ F^S.,” pi. LXXV., fig. 4, os a premolar : 
it has been shown in vol. TI. (p. 44) to bo a true molar. The position in which this specimon is figured shows scarcely any 
of the external surface, which is well displayed in tho specimens figured in the plates. 

2 “ F.A.8.,” pis. LXXIV., fig. 1 : LXXY., fig. 1. 

3 In the previous volume (p. 44), from the inclusion of other specimens with this species, it was doubted whether this 
was invariably the caso. 

4 Page 45. 


d. c. 



Fig. 1 . Rhinoceros palceindicus^ Falc. and Caut. 2nd 
upper true molar, from the Siwaliks : British Museum 
(No. 39,f»48) : tho tooth really belongs to the right 
aide, but tho figure has been reversed, so as to make it 
correspond with the teeth figured in plate 1. }. 
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in plate I., fig. 7, that the buttress is much more strongly developed ; the second 
costa ( c ) standing out more prominently, and the first costa (d) being placed more 
internally to the plane of the external surface of the crown, and more prominently 
developed. Again, the anterior collis («) has no vertical groove on its posterior side, 
and the ante-crochet (/) is absent : the crochet (e) is also relatively larger, and the 
outer termination of the median valley in an early stage of wear 1 is triangular, 
instead of roundod. The posterior valley (i) of It. sivalensis forms a deep, round 
pit, instead of a shallow, elongatod pit ; while there is no tubercle at the entrance to 
the median valley (g). The figures of the moro worn teeth of B. sivalemis given in 
the ‘ F.A.S. ,2 show that the fossottes formed on their crowns are quite different from 
those of the Bugti specimens. The promolars of the former species* are, moreover, 
quite distinct from those of the lattor, having no cingulum on the inner side, and a 
well-developed second costa. 

• These comparisons leave no doubt of the well-marked distinctness of the 
present specimens from tho typical race of B. sivalensis. In the second volume, 4 
however, a right upper molar from Sind was described, presenting certain differences 
from the typical teeth of the last-named species ; but apparently not such as, in the 
absence of other evidence, could be taken to justify specific distinction. This 
specimen is refigured in plate I., fig. 3. In the general contour of the crown, 
especially in the well-developed buttress and costae, this tooth agrees with the typical 
molar of It. sivalensis. It differs, however, in that there is a groove on both sides of 
the anterior collis («), with tho consequent formation of a small ante-crochet ; ,by 
the elongated and shallow form of the posterior valley (i) ; and by the presence of a 
rudimentary tubercle at tho entrance to the median valley 1 (g). In the same volume® 
anothor upper molar, of considerably smaller size, but presenting the same external 
contour of the crown, was described, and provisionally referred to B. sivalensis undor 
the separate varietal name of yajcnsis (so named from the Gaj beds, in which it was 
found). This specimen is refigured in plate I., fig. 4. In this tooth tho characters 
in which the last specimen differed from the typical molar of It. sivalensis are 
exaggerated ; the ante-crochet being very distinct ; the posterior valley (i) much 
elongated ; and the tubercle at the entrance to the median valley (</) distinctly developed. 

If the tooth represented in pi. I., fig. 3, had not been known, the Ghij tooth 
would have been certainly referred to a distinct species : but as tho former, which in 
future it may be convenient to ref or to as B. sivalensis , var inter medrns, is precisely 
intermediate betwoon the latter and typical teeth of B. sivalensis , it was found 
advisable to provisionally regard the three as races, or varieties, of the same species : 
this conclusion being strongly confirmed by the circumstance that the teeth regarded 
as the milk-molars of B. sivalensis 6 closely resembled the Ghj tooth. 

It will be observed that the molars of v. intermedius and v. gajensis resemble the 

1 Compare pi. I., fig. 2, with fig. 7 ; these specimens being in nearly the same stage of wear. 

2 Plates LXXIV., fig. 6 ; LXXV., fig. 6. * Supr vol. II., pi. V., fig. 6. 4 Page 30. 

B Vol. II., pi. VI., fig. 2. 


5 Page 40. 
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Brigti teeth much more closely than do those of the typical B. sivalensie. They are, 
however, at once distinguished by the greater development of the buttress and 
costae; which stamp them as of the B. sivalensie type. The premolars of v. 
intermedins and v. gajensis are unfortunately unknown. The further consideration of 
the mutual relations of all these forms will come more conveniently in the sequel. 

The molars of Aceratherium perimense, of which a specimen is represented in 
plate I., fig. 5 in nearly the same stage of wear as m. 2 in fig. 1 of the same plate, 
are distinguished from the Bdgti teeth by the much greater development of the 
buttress and cost® (c, d), and the more marked sinuosity of the external surface of 
the crown. The ante-crochet (/) is less developed, and does not so completely block 
the median valley ; while the posterior valley (i) forms a deep funnel-shaped pit, in 
place of a slit. The tubercle (g) at the entrance of the same valley is, moreover, 
attached to both colies (a, b ) ; and in some instances 1 is crenulated ; while there is no 
vertical groove on the anterior face of tho posterior collis (b). The premolars of A. 
penmens# resemble the Bugti teeth in the presence of a cingulum; but are 
distinguished by the circumstance that this cingulum, which is frequently crenulated, 
does not extend across the inner face of the posterior collis ; by the larger develop- 
ment of the second costa ( c ) ; and by the greater proportionate increase in the size of 
the later teeth of this series. A. perimense. is also distinguished by its much larger size. 

To the molars of B. platyrhinu# the Bdgti teeth present no resemblance ; and it 
is therefore apparont that they cannot be referred to any of the previously described 
species of Siwalik rhinoceroses. Further comparisons will be instituted in the sequel. 

Mandible. — In figure 5 of plate II. there is represented a fragment of the left 
ramus of the mandible belonging to the same individual as the upper molars 
represented in fig. 4. The inner sido shows the commencement of the symphysis 
immediately in advance of the socket of pm73. Another specimen from Gandoi 
(woodcut fig. 2) ; which from its resemblance to the last specimen, and the locality 


m. 1 pm. 4 pm. 3 



Fig. 2. Aceratherium blanford% > Lyd. The right ramus of the mandible ; from the lower 
Siwaliks of Gandoi : Indian Museum (No. C. 271). 

from which it was obtained should almost certainly be referred to the larger race of 
the same species, shows a considerable part of the symphysis, and the alveolus of 
the right canine : while a third specimen from Gandoi (Ind. Mus., No. C. 272) shows 
the hinder part of the symphysis, and the rami of both sides : the teeth and their 
alveoli and the extremity of the symphysis are, however, wanting. A fragment of 

1 Supra., vol. II., pi. II. » Ibid., pU. II.. IU. < Ibid., pi. VIII. 
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the right ramus of a oalf, with one milk-molar remaining, is represented in plate II., 
fig. 3. The lower molars have a faint trace of an external cingulum. The inferior 
border of the horizontal ramus is markedly convex : and the ramus itself diminishes 
rapidly in vertical height towards, and at the symphysis, 1 indicating that the form of 
this part was very similar to that prevailing in the existing Javan rhinoceros, and 
that the canines 8 were of moderate size ; — an inference rendered certain by the size 
of their alveoli in the specimen in which those are preserved. In the specimen 
figured in the woodcut the crown of m 72 has been hammered off ; while in. 3 is only 
partially protruded. 

Upper milk-molars. — In figure 6 of plate I. there are represented the first and second 
right upper milk-molars of a rhinoceros from Grandoi, which may in all probability 
be referred to the present species. These teeth are of considerable importance in 
confirming the conclusions already arrived at as to the distinctness of the latter, 
since four other different types of upper milk-molars have been already described 
and referred to the four other Siwalik rhinoceroses. 3 The present specimens may be 
at once compared with the others, without preliminary description. In R. palceindicus* 

1 is more squared, and the anterior collis («) is not distinctly developed : mm. 2 
has no obstruction at the entrance to the median valley ; and the extremity of the 
latter is cut off as an isolated fossetto, which is not the case with the present 
specimen : minor differences will be detected by a comparison of the figures. In 
11. sivalensi s 6 the extomal surface of mm. 2 is more convox, and wants the distinct 
costa which occurs opposite the median valley in mm.2 of the present specimen® : 
the tooth which is probably mm. 1 of B. sivalcnsis 7 has a square crown, without any 
anterior prolongation. To mm. 2 of R. platyrhinu s 8 the corresponding tooth of the 
present specimen has no resemblance. In Acerathcrium penmens# mm. 2 has a squarer 
crown, with the two colles shaped more like those of the succeeding teeth : the 
median costa is also more strongly developed. 

In figure 1 of plate II. there is represented the unworn germ of a right upper 
molar of a rhinocoros from Gandoi, which may possibly be the last milk-molar of 
the present species. It has lost the enamel of the anterior surface, and the first 
costa. The buttress was apparently more developed than in the true molars, giving 
the tooth a great resemblance to the molar of R. sivalensis, var. gajensis ; from which 
it is, however, distinguished by its higher crown. The tooth has also a strong 
resemblance to mm. 4 of R. sivalensis , but has likewise a higher crown. If the serial 
and specific determination of this tooth be correct it indicates a resemblance between 
the milk-teeth of the typical R. sivalensis , of var. gajensis , and the present species, 
not existing in the true molars. 

1 Soon oven in tho specimen represented in plate IT., fig. 6, which is associated with the upper teeth of fig. 4. 

s Since it is now pretty clearly proved that the ontor mandibular cutting teeth of the rhinoceroses are canines, and not 
incisors, they will in future be so termed. 

9 Even if any of these milk -molars be wrongly assigned, this will not interfere with the inference drawn from the present 
specimens as to the existence of a fifth Siwalik rhinoceros. 

4 tupra, , vol. II., pi. VII., fig. 3. 5 Jbid. y pi. VI., fig. 2, 6 Not clearly shown in tho figure. 

7 Supra., vol. II., p. 34, 8 Ibid., pi. VII., fig. 4. 9 lbid. t pi. III., fig. 2 : vol. I., pi. V., fig. 4. 



8 INDIAN TERTIARY AND POST-TERTIARY YERTEBRATA. 

Further comparisons. — Having now described all the known dental and mandibular 
remains of the present species ; and its distinctness from the other named Siwalik 
species having boon indicated ; it remains to institute a wider range of comparisons. 
Commencing with the non-Siwalik Asiatic species, B. deccancnsis 1 is distinguished by 
the absence of mandibular cutting teeth, and of an ante-crochet to the upper true 
molars, which are furnished with combing-plates. The upper premolars are, 
however, strikingly like those of the prosont species, but are distinguished by the 
greator development of the crochot, and the shapo of the cingulum ; which forms an 
inverted Y, instead of an oblique line on the inner surface of the crown. The 
molars of B. namadicus are unknown. The last upper molar of the doubtfully 
distinct B. sinensis 1 has no ante-crochet. 

Of the existing species, the large unicorn Indian rhinoceros is distinguished by 
its complex upper molars ; while those of the Javan and Sumatran specios* are of 
the B. sivalensis type. The two African species are distinguished by the absence of 
permanent cutting mandibular teeth ; the same character also obtaining in B. 
pachygnathus of the Pikermi beds. The four species of the higher pliocene and 
pleistocene of Europe are likewise distinguished by the same character ; as well as 
by the absence of pmj, which is shown by the specimen represented in plate II., 
fig. 4, to have been present in the Bugti species. It may be added that B. tichorhinus 

is widely distinguished by tho complex 
structure of its upper molars 4 ; whjle in 
B. megarhinus 6 (woodcut fig. 3), and B. 
leptorhinus, 6 Ow., tho upper cheek-teeth 
have not such a distinct ante-crochet, such 
a stout cingulum to the premolars, or such 
a distinct tubercle at the entrance to the 
median valley; the crochet is moreover 
always larger. In B. etruscus , 8 which 
Prof. Boyd Dawkins considers to be allied 
to the miocene forms, the upper pre- 
molars have a well-developed cingulum, 
and a distinct ante-crochet exists in the 
true molars. This species is, however, 
readily distinguished by the cingulum of 
the premolars being less prominent, and 
r unning straight across the colles; both of which have the same inward extent. The 

l Supra., vol. I., p. 1, pis. I.— HI. 2 Owen, 1 Quart. Journ. Geol. Soc./ vol. XXVI., pi. XXIX., fig. 1. 

8 The 00 -called E. latioti* and jB. intrmio aro not distinguishable by dental characters from the Sumatran and Javan species. 

4 Owen, “Brit. Foss. Hamm, and Birds,” fig. 122, p. 326. 

5 Lortet and Chantre, 1 Arch. d. Mua. d’Hist. Nat. d. Lyon/ vol. II., pL XVII. 

« Owen, op. oit., fig. 141, p. 373. 7 The writer is indebted to Prof. Boyd Dawkins for this figure. 

8 Boyd Dawkina, 1 Quart. Joum. Geol. Soo./ vol. XXIV., pi. VII. 



Fig. 3. MMfiocerof rmgarhinu*^ Chrifltol. Second 
right upper true molar, slightly worn. J.' A, 
median valley i D, anterior collis ; E , posterior do.; 
F, posterior valley ; H, crochet ; IT 1, If 2, first and 
second cost®. Pleistocene, England. 
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ante-crochet of the true molars is also smaller ; and the crochet of m. 3 extends 
nearly, or completely, across the median valley. 

As it will be shown below that the Bugti teeth almost certainly belong to an 
Aceratherium , it will bo unnecessary to point out the differences between them and 
the molars of the other species of Rhinoceros ; none of which resemble them very 
closely: and further comparisons may accordingly be confined toAceratherium. In 
A. incisivum 1 the upper molars very closely resemble the larger Bfigti teeth ; the 
general plan of structure being precisely the same : tho buttress is, however, 
somewhat more developed, the first costa placed more internally, the crochet larger, 
the tubercle at the entrance to the median valley generally less conspicuous, and the 
ante-crochet rather smaller in the European form ; these differences being most 
conspicuous in an early stage of wear. 2 The premolars of the two are almost 
indistinguishable; and the fossettes formed on the well-worn molars are likewise 
precisely similar. The mandible presents, however, considerable differences in the 
two forms ; the inferior border of the horizontal ramus of tho European species® 
being straight, and the ramus itself preserving nearly the same vertical thickness 
throughout its length. The lower canines are much larger, and the cheek-teeth have 
a more distinct cingulum. Although theso differences are in all probability of 
sufficient importance to indicate the specific distinctness of the two forms, yet the 
resemblances are so strong as to render it cortain that they were extremely closely 
allied ; and it may, therefore, be inferred that the Bfigti rhinoceros was in all 
probability an Aceratherium. 

It does not appear that the upper molars of any other European species of that 
genus approach as closely to the Bugti teeth : those of A. lemanense* and A. croieeii 6 
being distinguished by the larger buttress, and the absence of the crochet ; and the 
lower molars of the former® having a strongly developed cingulum. In A . goldfussf 
the upper molars have a conspicuous buttress, as in A. perimcnse : the ante-crochet is 
very slightly developed, and there is no tubercle at the entrance to the median valley 
of tn. 3 . A. veluunum 8 is readily distinguished by its shortened mandible, and the 
peculiar form of its lower molars. The upper molars of A . minutum 9 have a largo 
buttress, and apparently no distinct tubercle at the entrance to the median valley. 

In the so-called R. austriacus, Peters, 10 of the middlo miocene of Styria, which 

l Kaup, “ Boitrdge,” pt. I., pi. 17. (tho figure in very small, but being a photograph pormits of enlargement with a lens : 
a cast of the original is in the British Museum). Blainville, “ Oateographio,” Genua Rhinoceros, pi. XII. (ft. iuciaivus do 
Sansan). The teeth in Kaup’a specimen are slightly less worn than in tho s^cimon represented in pi. I., fig, 1. 

3 Compare pi. I., fig. 2, with fig. 62 (p. 68) of “ Los Enchainemonts du Mondo Animal — Mamm. Tort.’* : tho two teeth 
are in about the same stage of wear. 

3 Kaup, op. cit., pi. 6. 4 Blainville, “ Ostfeographio,” Genus Rhinoceros, pi. XII. (R. inciaivut d’Auvorgno). 

3 Filhol, ‘Ann. d. Sci. Geol.,* vol. XI., pp. 78-9. 6 Gaudry, op. cit., fig. 69. 

T Kaup, op. cit., pi. II. Gaudry, op. cit., fig, 64 (i2. brachypua). 

8 Filhol, Mammif feres Fossilea do Ronzon,” pi. XII. ® Kaup, loc. cit. 

10 1 Denks. k. Ak. Wias.,’ vol. XXX., 1870, p. 46, pi. II. In tho second volume of the present work this specios is 
referred to Rhuiocoro*. 

C 
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from the structure of its upper cheek-teeth probably belongs to Accratherium, the 
upper premolars are readily distinguished from those of the Bugti species by the 
absence of an ante-crochet, the larger crochet, the more prominent second costa, the 
less complete- cingulum, and the larger tubercle at the entrance to the median valley. 

With regard to the American accrotheroids, 1 there is considerable difficulty in 
being perfectly sure that none of them are specifically the same as the Bfigti form, 
owing to the circumstance that many of them lmvo been only described in a 
preliminary manner, and that in many cases where figures have been given they are 
on such a small scale as to be useless for the detection of minute points of difference. 
It is, however, improbablo that any one of the American forms should be specifically 
the same as an Indian species. Of those that have been figured the one that 
apparently comes nearest to the latter is A. (AphelopsJ fossiger* in which, as far as 
can be seen from the small figure, the upper molars have a very small buttress, and 
a large ante-crochet : but apparently no tubercle at the entrance to the median valley. 

Specific distinctness and affinities. — As the result of the foregoing comparisons, it 
seems impossible to identify the Bugti rhinoceros with any described species ; and it 
accordingly appears entitled to a separate specific name. The strong presumption 
that this species belonged to Aceratherium has been already indicated ; and it is 
proposed that it should be known as A. blanfordi. The largor race may be 
distinguished as variety majus, and the smaller as variety minus. The remains of 
the former race indicate an animal somewhat exceeding in size full grown individuals 
of the typical Sumatran rhinoceros ; while those of the latter are not larger than the 
small race of that form, which was named It. hiper by Gray. As there is such an 
amount of variation in the size of the Biigti species, it has been thought that nothing 
would be gained by giving measurements. In the absence of the cranium it is 
impossible to say whether A. blanfordi was really hornless, but such was not 
improbably the case; although it is necessary to assume that those forms of the 
genus which come nearest to Rhinoceros were most probably furnished with a 
rudimentary nasal horn. 8 That the species was closely allied to A. incisivum* there 
can bo no reasonable doubt ; and there are also strong indications of its relation to 
tho earlier races of the It. sivalensis type ; a relationship of which traces are retained 
in the milk-molars of the later race of that type. It is, moreover, not impossible 
that the pleistocene It. deccanensis may have been a descendant from the same stock 
as A. blanfordi , since there is such a remarkable resemblance in the structure of their 
upper pi’emolars. It is also conceivable that the small undetermined skull in the 
British Museum from the upper Siwaliks alluded to on page 4, may indicate a 
species connecting A. blanfordi with It. deccanensis , since there is a great similarity in 
the structure of their molars. The suppression of the buttress of the upper molars 

l Supra , yoI. II., pp. 20, 21. 2 Cop©, * Amer, Nat.,’ Deo., 1879, %. 3, p. 77U. 

3 The writer is convinced that it is almost or quit© impossible to draw any real distinction between Jeerat hei^um and 
JRhinoeerot, 

4 This species occurs in the Eppolshoim beds ; and possibly in those of Pikormi and Mont L6beroa. 
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which occurs in some of the most specialized recent and later tertiary rhinoceroses 
probably indicates that the stock of A. perimense (in which this buttress is strongly 
developed) diverged at an early stage from that of A. blanfordi (in which the buttress 
is small). It may be mentioned that the ante-crochet of the upper molars of the 
rhinoceroses is another feature which disappears in the later forms ; being quite 
unknown in all those of the present day. 

It thus seems probable that A. incisivum, A. blanfordi , and B. sivalensis, var. 
gajensis had a common ancestry in some part of the miocene ; and that the latter 
form gave origin to var. intermedins of the lower Siwaliks, which overlie the G&j 
beds, and that again to the typical B. sivalensis of the upper Siwaliks, from which 
the living Javan rhinoceros may have descended. The exact relationship of A. 
blanfordi to A. incisivum cannot yet be determined ; neither is it certain in which 
direction the migration of tho connecting forms took place. From the occurrence 
of the Gtij variety of B. sivalensis in the upper miocene of India, and that of 
A. incisivum in the upper miocene, and possibly in the lower pliocene, of Europe, and 
from the distribution of A. blanfordi (as noticed below), it seems, however, not 
improbable that the common ancestral form originated in the countries between India 
and Europe, and that the Styrian A. ausiriacum may bo another branch of the same 
stock. 

Distribution. — Remains of A. blanfordi have been obtained from the Punjab and 
the Bhgti districts ; and whereas tho species appears to have been very rare in the 
former, it appears to have been as common in the latter area. This is noteworthy, 
since it would bo expected that an Indian species exhibiting affinity with a European 
form would occur most abundantly on tho western side of the Indian aroa. 

A considerable part of the skeleton of the smaller race of the present species 
has been obtained and may perhaps form the subject of a future memoir. 

Family : EQJJID2E. 

Genus: HIPPOTHERJUM, Kaup. 

Species: Hippotherium antilopinum, Falc. and Caut. 

Object of present notice. — A large series of the remains of this species (together 
with those of II. theobaldi) have been described in the third part of the second 
volume of the present work ; but at that time no specimen of tho cranium was 
known. This desideratum has been supplied by the specimen forming the subject 
of the present notice ; which has been already briefly alluded to in the ‘ Records n 
for 1883. 

Cranium. — The cranium mentioned above is the property of Mr. Theodoro 
Cooke, LL.D., F.G.S., of Poona, India, who has kindly lent it for description. It 
was obtained from the Siwaliks of Perim Island ; and is represented, of half the 
natural size, in figures 1 and 2 of plate III. : the check-dentition of the left side 

1 Vol. XVI., p. 94. 
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being represented of the full size in fig. 3 of the same plate. The specimen has lost 
its two extremities, the crowns of the cheek-teeth of the right side, and the outer 
walls of some of those of the opposite side, but is otherwise in excellent 
preservation ; many of the cranal sutures being distinctly visible. The condition' 
of tho teeth shows that the skull belonged to a fully adult, though not an old 
individual. 

The grinding surfaces of the teeth cannot be completely cleaned from matrix ; 
although this has been accomplished sufficiently to exhibit the complete isolation of 
the anterior pillar (e ), 1 characteristic of Hippotheriun*’,' as well as the complex 
plication of the dentine and enamel in the central part of the crown, which is 
especially well-marked in both the Indian species described in the second volume. 
The anterior pillar (e) is less prominent and less elongated in cross-section than in 
the teeth of II. theobaldi figured in tho same volume® ; while the posterior pillar (/) 
is not constricted at, its junction with the inner column, as is tho caso in little-worn 
teeth of that species, 3 and is larger than in well-Vom teoth of the same. 4 In all 
these respects tho teeth of the Perim skull agree with those of II. antilopinum 6 ; as 
well as with the isolated tooth from the Punjab of which a polished transverse 
section is represented in plate III., fig. 4^ of this, volume. In the following table 
the dimensions of the Perim skull are compared with those of the three maxillae 
referred to II. antilopinum in the second volume 8 ; vis. : 
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It will bo observed that tho teeth and palate of the Perim skull are somewhat larger 
than those of either of the other specimens, although the teeth are still considerably 
smaller than those of II. theobaldi figured in the second volume. It will also be 
observed that in the Perim skull the length of p m- 3 is less than its width, the reverse 
being the case in the other three specimens. Analogous differences prevail, however, 
in the latter, since the length of pm. 4 of the specimen in the first column exceeds its 
width, tho reverse prevailing in the other two specimens : these differences need not, 

1 For tho torms employed in the description of the cheek-teeth of the horses, see vol. 31., p. 73. 

2 Plate XI., fig. 3. 3 HitU 4 Vol. II., pi. XIII., fig. 2. 

5 Ibid., pi. XI., fig. 1. “ F.A-S. ,” pi. LXXXIH., fig. 18. 8 Page 76. 
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therefore*, be of more than individual value, if all the three first specimens are 
correctly referred to the same species. 

It appears from the foregoing comparisons and measurements that the Perim 
skull agrees so nearly with II. anlilopinum that there seems no reason for assigning 
it to another species 1 ; although its large size tends to remove one of the distinctions 
between that species and II. theobaldi. 

Accepting the provisional roforence of the skull under consideration to H. 
antilopinum, its distinctive characters will be exhibited in the best way, by at 
once comparing it with the skull of II. gracilc. Regarding tho teeth, no more 
need be said except that there are no signs of the presence of pm. 1 ; which exists 
as a small tooth in some specimens of II. gradin', this absence is the more remarkable 
since this tooth persists in both tho Siwalik species of Equus. Tho Perim skull 
agrees- with that of its European congener 2 in its comparatively small size ; as well 
as in its general contour, and absoluto size. The two skulls also agree in the 
presence of two cavities in the outer surfaco of the maxilla, one of which (a) may 
conveniently be termed the anterior, and the other (b) the posterior maxillary cavity. 
There is, however, a very groat difference in tho shape an 4 position of the former 
cavity in the two skulls. In H. gracilc the posterior, or so-called larmial, cavity 
is very large, extending backwards as far as the anterior border of the lachrymal, or 
within less than an inch from the anterior border of the orbit, and having a long 
diameter of more than three inches. The infra-orbital foramen ( trous sous-orbitaire ) 
is described by Prof. Gaudry 3 as “ silue, soil a la par tie anttrieurc da larmier , unit en 
dehors cJt un peu en uvant .” In the Perim skull, on the other hand, the corresponding 
cavity (b) is comparatively small, and separated by a considerable interval from the 
anterior border of the lachrymal (la), and by a space of two-and-a-lialf inches from 
the orbit, its longer diameter being about one-and-a-half inches. The infra- 
orbital foramen commences at the hinder extremity of the posterior cavity; 
the latter having merely the appearance of a much dilated aperture of the 
foramen. The same cavity extends some distance on to the outer surface of tho 
nasal. In advance of the posterior cavity there is a broad, shallow, groove on the 
surface of the maxilla, conducting to the anterior maxillary cavity («), which is a 
deep spherical depression immediately in advance of pm. 2. The corresponding 
cavity 4 in 11. gracile is considerably longer and shallower; but was apparently 
connected with the posterior cavity by a similar groove, which the crushed condition 
of the Pikermi skull has to a great extent obliterated. According to Prof. Gaudry® 
distinct traces of this anterior cavity may be seen in the skulls of E. burchelli and 

'l Sooing that if tho broken nmxillie of tho existing species of African hordes w«uo mingled together it would probably 
be quite impossible to refer them to moro than one species, it is highly probable that the tooth and maxiUte referred to U, 
antilopinum really belong to more than one closely allied species. In the absence, however, of any certain points of specific 
distinction, tho only course at prosont is to refer them provisionally to tho sumo species, or gToup, if the latter term be preferred. 

8 Gaudry, “Ann. Foss, et Geol. de FAttique,” pi. XXXV.: by the courtesy of Frof. Gaudry tho writer has been 
enabled to compare the Ferim skull with a cast of the Fikermi specimen. 

B Op, tit ., p. 222. * Marked d in Prof. Gaudry’s figure. r > Op. oil., p. 222. 

D 
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E. quagga ; and they may also be detected in some skulls of E.caballus, where the 
groove occurring in advance of the infra-orbital foramen not unfrequently terminates 
above pm. 2 in a very shallow, but distinct depression. 

The smooth form of those cavities in the Porim skull leaves little or no doubt 
that they once contained a sebaceous gland, like the ‘ larmier ’ of the deer and 
antelopes. In all deer and in most antelopes the larmier is single, and placed almost 
entirely in the lachrymal; having of course no connection with the infra-orbital 
foramen. In some antelopes, howevor (e.g., Oephalopus maxwelli , and C. pygmwaf a 
similar cavity is present in the maxilla, which sometimes coexists with the lachrymal 
cavity, and sometimes replaces it. “In the African water-hogs \Potamochoerus] a 
naso-maxillary pit opens between the eye and snout, rather nearer the eye.”* In 
Oreodon 8 there is a single cavity which is confined to the lachrymal. 

These observations indicate pretty clearly that the maxillary cavities of 
Hippotherium are homologous with those of the Artiodactyla ; and are very 
noteworthy . as being one of the very few evidences among the later forms of an 
original connection between the artiodactyle and perissodactyle modifications of the 
Ungulata. 

The differences in the form of the posterior maxillary cavity in II. antilopimm, 
and II. gracile are so great as to leave no question of the specific distinctness of 
those forms, of which, from the study of the remains then available, some doubt was 
entertained in the second volume. The diminished size and more advanced 
position of the same cavity in II. antilopimm indicates that this species should be 
regarded as a form between the European species, and the modem horses ; of which 
the African species retain most traces of their connection with the hippotheres. If 
the writer’s memory serves him correctly, the posterior larmial cavity in the young 
maxilla of II. thcobaldi from the Punjab, briefly mentioned in the second volume, 4 is 
of much larger size, and placed considerably nearer to the orbit than in the Pcrim 
skull. 

The latter does not appear to differ in any other important points from the 
European species. 

Distribution. — The specimen under consideration extends the range of the 
spocies to Perim Island ; of which there was only some doubtful evidenco at the 
time of publication of the second volume. 

Species : non. det. {? nov.) 

Upper molars. — In the accompanying woodcut (fig. 4) there are represented 
three associated right upper cheek-teeth of a species of Hippotherium lately obtained 

1 See Owen, “ Anatomy of Vertobratos,” vol. III., p. 633. 

3 Owen, op. eit p. 634. 

* Gaudry, “Les Enchainemonts —Mam . Tert., M fig. 90, p. 81. 

4 Page 83. The specimen is No. 0. 163, Indian Museum ; and the present writer would be obliged to any officer of the 
G. S. I. who would compare it with the figure of tho Perim skull, and communicate the result^to the “ Itecords.” 
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by Mr. F . Fedden from the Siwaliks of Perim Island. The crowns of the molars 
m - '• ^ p«»- were so encrusted with matrix that it 

^ was found impossible to cleanse thorn, 

1^. itB iaP ey: ■^jp gjc ^pr arid the specimen has accordingly 
\ * been ground and polished. The 

V r ' ”) — " structure of the teeth shows that tlioy 

i — ! ( undoubtedly belong to a Jlippotheriuni ; 

Fig, 4. // i ppothe.i'ium Bp. (?wor.). Polishod section and from the two first teeth being 

of three right. upper oWk-toUi, in a fragment of the larger than tllC thil’d, and leSS fully 

maxilla; from tho Siwaliks of lVrim Island, Gult of ^ ... J 

Cambay ; Indian Museum (No. c. 273 ). protruded, it is evident that the 

formor are the two last premolars, and the latter the first true molar. 

In tho following table the dimensions of these three teeth aro compared with 
thoso of the corresponding tooth of H. theobaldi figured in the second volume, 1 viz . : — 

11. thoobaldi. Specimen. 

Length of three teeth 3 3 303 

„ pm. 3 1-24 106 

Width 112 10 

Length ,, ,, 4 1-13 1*06 

Width 116 101 

Length,, m. 1 1-0 0’94 

Width ,. „ „ 1 06 0-96 

The united length of the corresponding teeth of the Perim skull of 77. antilopinum 
described above is 2 - 23 inches ; and tho present specimen is, therefore, nearer in 
point of size to II. theobaldi. Compared with the slightly worn teeth of that species 
represented in vol. II., pi. XI., fig. .‘1, the present teeth differ by the section of the 
anterior pillar (e) being sub-circular, instead of markedly ellipsoidal, this character 
being most marked in the premolars : hut agree in having the posterior pillar (/) 
connected with the adjacent inner crescent (d) by a constricted neck : tho shape of 
this pillar differs, however, considerably, being elongated in 11. theobaldi and rounded 
in tho present specimen. In moro worn tooth of II. theobaldi this pillar becomes 
almost completely merged with the first inner crescent (c ) ; which would apparently 
never bo the ease with the present teeth. 

In 77. antilopinum 2 (as in 77. gracile) the posterior pillar of the upper cheek-teeth 
is always well developed, and never shows a constricted junction with the adjacent 
crescent, except in a very early stage of wear : the anterior pillar has much the same 
shape and position as in the specimen undor consideration. In none of the known 
examples of II. antilopinum 3 does tho length of ptu. 3 oxcced its width by so much as 
in the present specimen. Finally, tho teeth of the latter are considerably larger than 
those of 77. antilopinum. In the detached tooth represented in plate III., fig. 4, of 
this volume, which exhibits all the characters of H. antilopinum , the line of section 
is taken at precisely the same level as in the specimen under consideration ; and as 

1 Vol. II., pi. XIII., fig. i. 

3 Vol. II.) pi. XI.) fig. 1 : 1 F.A.S.)’ pi. LXXXII., figs. 13, 16, 18 : and pi. III., fig. 3, of the present volume. 

3 Soo table on page 12. 
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the two specimens are from the same side of the jaw, they are excellently adapted 
for exhibiting the characteristic differences. 

As the result of the foregoing comparisons, tho present writer (although fully 
awaro of the difficulty of distinguishing the horses solely by means of their 
dentition) is very strongly of opinion that the teeth under consideration indicate a 
third Siwalik Ilippotherium , intermediate in size between the other two species. It 
was shown in the second volume’ that a lower jaw from the Punjab provisionally 
referred to TI. theobaldi differed in some respects from tho typo specimen, and it is 
possible that it may belong to the same form as the upper molars from Porim. 

The latter are distinguished from the upper teeth of H. gracilc in much the 
same respects as from those of H. antilopinum. It appears, moreover, that in all the 
Indian species the plications of the dentine and enamel are decidedly more complex 
than in the European species ; this character being especially noticeable in well- 
worn teeth. 2 

The writer has been unable to identify the Perim teeth with any of the 
American species. They are markedly distinct from II. calamarium , 8 in which the 
hinder pillar of the upper cheek-teeth is remarkably large ; and they differ from 
H. speciosum 4 by their superior size, by the more cylindrical anterior pillar, and the 
greater complexity of the plications of tho enamel. 

Specific distinctness. — If further discoveries confirm the conclusion that the Perim 
teeth probably belong to a now species, the name IT. feddeui may be appropriately 
applied. 

Affinities of the Sitvalik species. — The extreme complexity of structure of the 
molars of the Siwalik liippotheres, coupled with the absence of pm. 1 in at least one 
species, points to the conclusion that none of these species were on the direct 
ancestral line of Equus. 

Sub-Order : PROBOSCIDIA. 

Nomenclature of the mil/c and premolar scries. — In the first volumo of this work, 6 
owing to tho general absence in the Proboscidia of the first deciduous cheek-tooth of 
the typical eutherian series, the three teeth of this series which are normally 
developed in the elephantine family of that sub-order were, following Dr. Falconer, 
respectively termed antepenultimate, penultimate, and last, or more generally, first, 
second, and third. Although this nomenclature is convenient for the Proboscidia 
when considered by themselves, it is apt to lead to confusion when 'treating of the 
other sub-orders of the Ungulata, 8 and the rest of the Mammalia ; and it, therefore, 
seems best to adopt the nomenclature of the typical eutherian series. In this 

1 Page 20, pi. XII., fig. 4. 

2 Compare tho specimens figured in G-audry’s “ Ann. Foss, ot Geol. de I’Attiquo,” pi. XXXIV., fig. 7. 

8 Cope, “Rep. U. S. Geog. Sury. W. of 100th Meridian,” vol. IV., pt. II., pi. LXXV., fig. 1. This species is 
distinguished from the European and both the other Indian specios by the want of tho antorior projection of pm. 2. 

4 Ibid, fig 3. » Pp. 198-201. 

« Tho discrepancy was not so marked when the Proboscidia were regarded as a group of equivalent valuo with tho 
Ungulata. 
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memoir, therefore, the three milk-molars of the elephantine Proboscidia will be 
respectively termed the second, third, and fourth. The same rule' will be applied t<v 
the premolars ; the two teeth of that series usually present being respectively termed 
tho third and fourth. This explanation will, it is hoped, obviato any confusion that 
might arise from this change of nomenclature. 

Family : E L E PJI A N TI DJE. 

Genus: MASTODON, Cuvier. 

Number of Siwalik species. — In the first volume of this work 1 five spccios of 
Siwalik mastodons were described ; two belonging to the trilophodont, and three to 
the tetralophodont section of tho genus. Tho specimens described in the present 
memoir indicate a third species of the former section ; and illustrate rather more 
fully tho dentition of the other Siwalik species of the sumo section. 

Additional American species. — It may be mentioned that to the list of species of 
mastodons given in the first volume 2 there should be added the two following 
undescribed species, viz.: 

Mastodon ( Tdralophodon) campcsler, Cope . 3 Miocene; N. America. 

Mastodon praams, Cope . 4 Pliocene ; N. America. 

New proboscidian genus. — -Since the publication of the same volume the tusk of 
a fossil proboscidian from the tertiaries of Australia has been described by Sir R. 
Owen , 6 under the name of Notclephas australis . 0 

Distribution of Indian mastodons. — A very remarkable circumstance in connection 
with the distribution of Indian mastodons is revealed by tho specimens described in 
the sequel, and those already described in the lirst volume of this work. This 
circumstance is that tetralophodont forms are alone found in the typical eastern 
Siwalik Hills, and Burma, while on tho extreme north-western side of India, 
trilophodont are the dominant, or sole, forms . 7 It is worthy of remark that 
rinotherhm occurs in the region occupied by the trilophodons, while the true 
elephants are confined to the tetralophodont region, where the intermediate 
stegodons also occur. 

As the dinotheres are essentially European forms, and as there is an Indian 
Bpecies (D. sindiensc. ) connecting these with the trilophodons, while it will bo shown 
in the sequol that there are good reasons for regarding at least two of the Siwalik 
trilophodons as immigrants into India from the west, it is not impossible that tho 

l Pp. 202-266. 8 P. 283. 

8 4 Pro. Ainer. Phil. Soe.,’ vol. XVII., p. 225, 1877 : thiB species is said to bo allied to M. lougiroalrin, 

4 4 Hop. U.S. Geol. Surv.,’ 1873, p. 631 : this species is known only by one perfect tooth, and some brokon teoth, and an 
astragalus : it is not statod whether it is a Tetra* or Trilophodon . 

6 4 Phil. Trans.,’ 1882, p. 772. 

c Tlie present writer is fain to confess that ho can see no reason for assigning tho tusk in question to a now genus. 

7 M . latidms ranges into Sind : in Dora Biigli and tho Bugti Hills no remains of totralophodons have been found. 
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dinotheres and trilophodons of the lower Siwalika of the west of India were, if not 
the actual progenitors, at least closely connected with the ancestors, of the tetralo- 
phodons, stegodons, and true elephants of the upper Siwalika of the eastern side of 
that country, although from the existence of M. latidem in the lower Siwalika of 
Sind some of these transitions may have taken place in the regions to the west of 
India; the higher forms alone having migrated eastward. 1 It is quite possible to 
imagine that the tetralophodont M. latidms, with its short mandibular symphysis, 
may have taken origin from the trilophodont M. angustidens , s with its long 
symphysis ; and the transition from tho former to the stegodons and higher 
elephants has been shown in tho first volume to be so extremely gradual and 
complete, that it is highly probable that the one may be the ancestor of the other. 

If then, the true elephants took their origin from the stegodons characteristic 
of Eastern Asia there must either have been a subsequent western migration towards 
Europe ; or, which is equally possible, the stream went continuously eastward via 
China, Japan, and America. 8 That there should be difficulties in some of the 
above-mentioned views (which arc put forth merely in the light of suggestions for 
further thought) is but natural. Thus if the tetralophodons of India took their 
origin in that country from tho trilophodons, how did the upper mioeeue tetra- 
lophodon of Europe (31. longiroslris )' aviso ? Could the different tetralophodons 
have had separate origins from tin; trilophodons ? If moreover true elephants 
originated in India during some part of the Siwalik period, there is some difficulty 
in seeing how they should have reached Europe by the time of the upper pliocene. 
These difficulties, however, though ,‘ Vr eat, are not insurmountable ; but before these 
views can be put into definite shape it requires a farther knowledge of the 
proboscidians of China and Japan ; and sonic information regarding those of Persia 
and Asia Minor. 

Genealogy of the elephants. — A few observations on the genealogy of the 
elephantino Proboscidia arising from the study of the specimens described in the 
sequel may be here recorded. The presence in some of the mastodons of simple 
tetraeonodont premolars like those represented in pi. V., figs. 2 and 0, suggests the 
probability of the descent of these animals from some primal ungulate, furnished 
with tooth of this simple structure, in which the premolars were as fully developed 
as the molars. The replacement of the three-ridged last lower milk-molar of the 
pigs by a much simpler premolar, is very similar to the replacement of the 
corresponding upper tooth in the trilophodont mastodons by a tetraeonodont 

1 The stegodons are known to extend to China and Japan ; Ekphan i tarn adieus also occurring in that country. 

2 The ridges and valleys in this species are not quite so simple as in M. taiidens ; but there sooms no reason why the 
modification in one diroction may not have tended to simple, and in another to complex ridgos. 

3 Tho association of E. primigeniun with E . ttatnadicu* in Japan and tho occurrence of tho former in N. America is in 
favour of this view : and it has been shown in the previous volume that the migration of tho machterodonts not improbably 
followed a similar course. 

4 The European totralophodons (Jf, fongiresfri*, M. arvcrnewii*), from tho very irregular ridges of their molars, cannot 
be looked upon as on the direct ancestral line of the true elephants. 
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premolar ; and it is merely necessary to assume the addition of an extra pair of 
columns to each of the true molars of the bunodont Artiodactyla to produce a 
dentition analogous to that of the simple-toothed mastodons. What the primal 
ungulate may have been that gave origin to the Proboscidia is at present unknown ; 
that it was intimately related to some of the oocene ungulates of America is almost 
certain , from the resemblance of their foot-structure to that of the elephants : the 
dentition of the banner indicates, however, that they are probably a branch which 
diverged at an early date from the proboscidian stock, and are more intimately 
connected in this respect until the modern Perissodactyla. 

The mastodons, and still more the true elephants, may be regarded as animals 
retaining a very primitive typo of skeleton, but whose dentition has reached a very 
high degree of specialization. The want of specialization in the skeleton may not 
improbably be due to the huge size of these animals, whereby they have obviated 
the necessity of modifications on the primitive type of skeleton, which are necessary 
to produce a limb capable of the rapid flight of animals like the horse and the 
antelope. Their dentition has been gradually increasing in specialization in order 
to make the utmost possible use of the diet on which these animals subsist. 

The survival of the elephant in India, after so many highly specialized 
ungulates (e.g., Sicalheriiim) have entirely disappeared, seems to indicate the inherent 
vitality of a primitive form when once it has attained an amount of specialization in 
any direction (in this case in dentition, and corporeal bulk) to cnablo it to hold its 
own among other animals. 

Species 1 : Mastodon (Trilochodon) angustidens, Cuv. 

Var. 1 'Ai.AiiNDicus, nobis. 

First record of occurrence in India. — It has beeu stated in the first volume 1 that 
some of the first-found mastodon remains from the Siwaliks were originally referred 
to M. angustidens, but were subsequently separated under the name of M. sivalensis. 
The only other notice referring to the occurrence of M. angustidens in India is one 
published in 1883" referring to some of the specimens forming the subject of the 
present description. All these specimens, with one exception, which will be noticed 
in the sequel, were obtained from Dera liiigti. 

Third lower true molar. — In order to determine the serial position of the different 
teeth described in the sequel it has been found necessary to commence with the last 
teeth of the series ; of which a specimen from the right sido of the lower jaw is 
represented in plate IV., fig. 3. This tooth, which is in an intermediate stage of 
wear, was associated with tho soeond upper true molar represented in figure 2 of the 
same plate : it carries four transverse ridges and a talon ( ta ) ; from which circum- 
stance, together with the shape of the crown, and the concave form of the worn 
masticating surface, it is evidently the last lower molar of a trilophodout mastodon. 


l Page 248. 


* ‘ Records,’ vol. XVI., pp. 161 - 2 . 
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The transverse ridges are divided by a fissure traversing tho long axis of the crown 
into inner and. outer columns, which have a tendency to an alternate arrangement. 
Each of the valleys dividing tho ridges is blocked by a large accessory column (a), 
placed on the posterior aspect of the transverse ridges, and extending across tho 
median longitudinal fissure. When slightly more worn the dentine surface of each 
of these accessory columns would coalesce with that of tho outer column immediately 
in front of it, and produce rudely trefoil-shaped dentine islets ; and it is evident 
that in a somewhat earlier stage of wear tho antoro-intornal angle of each of the 
outer columns (/;) would have formed a separate smaller anterior accessory column. 
At the outer extremity of each of the transverse valleys there is a low, blunt 
tubercle ; the separate tubercles being connected by a cingulum. The transverse 
valleys are comparatively wido at their extremities so that the ridges are not in 
contact. There is no trace of any cement. 

Compared with the corresponding tooth of the Siwalik 3T. pandionis,' 1 the present 
specimen will bo found to differ very widely. In the first place, it is of considerably 
smaller size ; while the ridges are lower, and the hind talon is single in place of 
double : the anterior talon seems also to have been smaller. The accessory columns 
of 31. pandionis are much more numerous, being wedged in between the main 
columns of the ridges, and blocking the transverse valleys to a much greater extent 
than in the present specimen. The columns composing the transverse ridges in 
M. pandionis are moreover in close contact at their bases, so that the valleys become 
extremely narrow. The blunt tubercles occurring at the outer extremities of the 
transverse valleys of the present specimen are not distinctly developed in M. 
pandionis ; and the worn dentine surfaces of the latter have no tendency to assume a 
trefoil shape. Finally, cement is present in large quantities in the molar of 
M. pandionis. 

The corresponding molar of 31. falconer i , the other Siwalik trilophodon, is 
unknown, but as it will be shown below that the other teeth of the Bugti mastodon 
are different, the present specimen cannot be referred to that species. 

Compared with the last lower molar of 31. angustidens the present specimen 
agrees very closely. A tooth of that species figured by H. von Meyer 2 is of precisely 
the same size, and has tho same general contour of the crown, with the exception 
that the borders of the crown are less curved : and in other European specimens® 
these borders aro still less curved. The arrangement of the ridges, and the 
form of the transverse valleys is exactly the same in the two; and thero are tho 
same blunt tubercles at the outer extremities of the transverse valleys.' The hind 
talon of the European tooth is, however, more detached ; and consists of only one 
column. Tho most important difference between the two teeth consists in the 

1 Vol. I., pi. XXXIV., fig. 2 ; XXXV,. fig. 4 : tlio second of those specimens agrees exactly in its degree of wear with 
the specimen under consideration, and from belonging to the same side, is very favourable for comparison. 

2 “ Palaontographica,” vol. XVII,, pi. VII,, figs. 3 and 4. 

3 Vucek, ‘ Abhand. k. k. geol. lteich., 1 vol. VII., pt. 4, pi. IV., fig. 2. 
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greater development of the posterior accessory columns (a) in the Indian tooth. In 
the European tooth these are not larger than the anterior accessory columns (b), and 
do not oxtend on the outer side of tho median longitudinal fissure; this causes the 
blocking of the middle of the transverse valleys to ho less complete than in the 
Indian tooth. In some European specimens’ the development of the posterior 
accessory columns is still less ; but in others again 2 it is greater, although perhaps 
never quite so large as in the Indian tooth. There is a considerable degree of 
variation in the size of the hind talon in European specimens. 

It appears, therefore, that the differences between tho present spocimcn and the 
last lower molar of M. ungustidem are scarcely, if at all, greater than those occurring 
between different European specimens of the latter ; and it thus seems probable that 
at the most they should be reckoned merely as of vai'ietal value. Tho greater 
development of the accessory columns in the Indian tooth is a step from the typical 
form of M. anguslidem towards the more complex tooth of M. pandionis. 

In the following table the dimensions of the present specimen are compared with 
those of tho corresponding teeth of M. pututionis * and M. anguslidcns 4 ; the specimens 
of the teeth of the two latter being in the same condition of wear as the Bugti tooth. 

Specimen. M. anguatidons. M. pandionis. 

Total length 6*66 6.86 8**4 

Greatest width of first ridgo . . . 2*38 2*6 3*3 

Height of lirst ridgo .... 1*0 1*0 1*8 

„ „ hind talon . . . . 1*35 0*8 2*6 

A smaller tooth of M. pandionis has a length of 7-4 inches. The European 
molar of M. angustidens is an unusually small one. 

Second upper true molar. — The tooth represented in plate IV., fig. 2, belonged to 
the same individual as the last specimen. 5 The regular oblong form of the crown 
shows that it belongs to the upper jaw ; while tho presence of but three ridges, 
which are more worn than those of the last lower tooth, shows that it must be the 
second true molar : it belongs to the left side of the skull. The tooth exhibits a 
large concavity on its antorior surface, caused by the prossuro of the preceding 
tooth : the crown is so worn that the dentine surfaces of the outer and inner columns 
of the two first ridges have coalesced ; and have also united with those of the 
accessory columns. In the last ridge the internal column is still separate, and tho. 
position of tho largo anterior accessory column*’ (a) can still be detected : the hind 
talon (la) was evidently well developed; and the large tubercles can be seen at the 
inner extremities of tho transvorse valleys. 

This tooth agrees in all general characters with the corresponding molar of 
M. angustidens ; but is intermediate in size between European specimens of m. 1 and 

1 Vacek, * Abhand. k. k. geol. lleich vol. VII , pt. 4, pi IV , % 2 

2 Compare a specimen figured by Be Blainyillo— “ OsU'Ographie,” Genus Elephas, pi. XV. 

3 Supra . , vol. I,, pi. XXV., fig. 4. 4 Meyer, op. cit. 

6 Inferred from tho preciso similarity in tho mineral condition of the two specimen* ; and from their agreement in size, 
and their relative condition of wear. 

6 This correspond* to the larger, or posterior, accessory column in the lower teeth. 
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m- ^ >x I n the Indian tooth, however, the anterior accessory column seems to have 
been relatively larger; and extended across the median antero-posterior fissure, 
instead of being confined to its inner side. There appears a certain amount of 
variation in the degree of development of the accessory tubercles in European 
specimens of m. 2 of M. angnstidem * ; a specimen figured by Kaup* being apparently 
very close to the Indian tooth. 

Tho molar represented in plate IV., fig. 1, is a still more worn specimen of the 
same tooth : it is slightly wider than the last ; but as similar variations obtain among 
European specimens this difference cannot be considered as of more than individual 
value. In this much-worn tooth, not only have the dentine surfaces of the separate 
columns united, but those of tho first and second ridges have likewise coalesced ; the 
extremely worn dentine surfaces assuming a regular elliptical shape. Traces of the 
outer column of the last ridge still persist. 4 Precisely similar conditions of wear 
obtain in European teeth of M. angustidens , 6 

If the two teeth described above bo compared with tho corresponding tooth of 
the Siwalik M. fulconeri ,* they will be found to differ by their greatly inferior size. 
They also differ by tlieir smaller hind talon, and the greater development of the 
anterior accessory column (a), and the consequently less regular trefoils formed by 
the dentine surfaces of tlio inner columns. The difference in size is indeed so great 
that the teeth under consideration correspond in this respect with ro. 1 rather than 
m 2 of M. fulconeri. An almost unworn molar of that species is represented in vol. I., 
pi. XXXIII., fig. 3, where it is regarded as ih77 : from its regularly oblong form 
this tooth is, however, more probably m.J, of the right side. It exhibits equally 
well the differences from the teeth under consideration, pointed out in comparing 
them with of the same species. The largo fore-and-aft talons are well displayed. 
From the second true molar of M. pandionis 7 the presont specimens are likewise 
distinguished by their greatly inferior size. The crown of the latter (although the 
different dogree of wear of tho specimens is not very favourable for comparison) is 
of a more complex structure, owing to the greater number of accessory columns, 
and the fine plications into which the enamel is thrown. The form of the worn 
dentine surfaces is not very unlike in the two; although those of the present species have 
a greator tendency to a trefoil shape : the tooth of M. pandionis is further distinguished 
by the presence of a largo amount of cement. The lhigti teeth agree more nearly in size 
with ro. 1 of M. pandionis of which an unworn specimen is represented in plate V., 
fig. 5 : exhibiting well the highly complex crown, with its tall columns. This tooth 

1 Specimens of theso teeth in nearly tho same condition of wear aro figured by Herr Vacek (op. tit., pi. V., figs. 3, 4) : 
they ore viewed from the outer side. 

8 Compare Meyer, op cit ., pi. I., fig. 6 : pi. III., fig. 7. 8 “ Beitriige," pt. 3, pi. III. 

4 As this tooth might be mistaken for £71 of IHnothtrium, it may be well to point out that it is distinguished from that 
tooth in I), indieum (vol. 1., pi. XXXI., fig. 2), by the circumstances that in the latter the dentine surfaces of the ridges 
assume an irregular shape when mutt worn : the reverso obtaining in the present teeth. The molar of Dinothorium it 
distinguished by its much thicker enamel. 

5 Compare Vacek, op. cit. % pi. V., fig. 4. « Supra, vol. 1., pi. XXXll., fig. 1. 7, Jbid t pi. XXXVa. 
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is, however, still less favourable for comparison with the present specimens. A 
ranch worn left in. I figured in the first volume (pi. XXXII., fig. 4), as belonging to 
M. falconeri, but which will be shown in the sequel to belong to M. pandionis , differs 
vory markedly from the specimens under consideration, with which, from its state of 
wear, it is very favourable for comparison. In the first place, the crown surface is 
much ' more convex antero-posteriorly ; while the anterior borders of the worn 
dentine surfaces are highly convex, instead of nearly straight: and, in the second 
place, the dentine surfaces of the inner and outer columns coalesce completely in 
tho third ridge before they do in the second ; the reverse condition obtaining in the 
present teeth. Again, the dentine surface of the third ridge of M. pandionis , by the 
absorption of the large double hind talon, becomes much larger than that of either 
of the others. 

In the following table the dimensions of the two specimens under consideration 
are compared with those of m.2 of M. falconeri , M. pandionis , and M. anguslidens 1 


from Europe : — 

1‘rescnt specimens. 

M. anguatidens. 

M. falconeri. 

M. pandionis. 

Extremo length . 

t — a 

3*63 3 52 

4-52 

4-06 

6*2 

6*1 

Width at first ridgo 

2*2 2*42 

2'8 

2-9 

3*6 

3*6 


A specimen of in. 2 of M. anguslidens from Simorrc, figured by MM. Lortet and 
Chantre, 2 has almost precisely the same dimensions as tin; second Biigti specimen. 

Second lower true molar. — The tooth represented in pi. IV., fig. 7, and in pi. V., 
fig. 3, was obtained from Gandoi. It has been scarcely worn; and from its 
diminishing rapidly in width towards the anterior extremity must be referred to the 
lower jaw ; and belongs to the left side. From its general resemblance to the teeth 
alroady described, it must be referred to the same species ; while from its agreeing 
in size with tho upper tooth represented in fig. 2 of the same plate, it must in all 
probability be regarded as the homologous tooth of the lower jaw ; or m. 2. The 
crown carries three transverse ridges, a small anterior, and a large posterior talon 
(tu) ; the latter carrying two columns. The median longitudinal fissure is distinct ; 
and the transverse valleys are broad ; the first of these having a low, blunt tuborelo 
( tu) at its outer extremity ; the posterior accessory columns (a) aro larger than the 
anterior (b ) ; and in the first valley the former extends slightly on tho inner side of 
the median longitudinal fissure. 

In structure this tooth agrees precisely with nc 2 of M. anguslidens , 3 although it 
is possible that the posterior accessory column may be slightly larger. In the form 
of the hind talou, in winch there is a certain amount of variation, it is noarost to a 
specimen figured by Kaup. 4 In size it is somewhat smaller than European specimens 
of the corresponding tooth. 

From the corresponding tooth of M. falconeri 5 tho present specimen is 

1 Tho specimens figured hy Meyer. 9 * Arch. Mus. Iliat. Nat. Lyon,* vol. II , pi. XV., fig. 9a. 

3 Meyer, op. oil , pi. IV., fig. 6 : Vacek, op. cit,> pi. IV., fig. 2. < “ Beitruge,” pt. 3, pi. III. 

& Supra . , vol. I., pi. NXXJLH,, figs. 1, 4. 
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distinguished by its greatly inferior size, and by the lesser development of the hind 
talon, which consists of only one row of columns, and is considerably lower than the 
last ridge. In M. falconcri ', moreover, the anterior and posterior accessory columns 
are more equal in size ; and the inner column of each ridge shows a tendency to 
divide into separate cusps, which is not the case in the tooth under consideration. 

The corresponding tooth of a small individual of 31. pandionis' is somewhat 
larger than the present specimen ; and is readily distinguished by its more complex 
hind talon, and accessory columns ; of which the anterior and posterior have 
coalesced to form two largo columns situated in the same transverse line, and 
extending far on either sido of the median longitudinal fissure. The transverse 
valleys arc much narrower, and have no tubercles at their outer extremities ; and in 
consequence of this arrangement are blocked to a much greater degree. There is 
no tendency to the formation of trefoil-shaped dentine islets in 31. pandionis , and 
the section of the enamel displays a erenulated arrangement. The first lower molar 
of M. pandionis represented in pi. V., figs. 1, la, of this volume, exhibits the much 
higher and stouter transverse ridges characteristic of that species ; as well as the 
more complex crown, though the latter character is somewhat less marked than in 
mT2 of that species. 

The dimensions of the specimen represented in pi. IV., fig. 7, are compared 
below with those of m. 2 of Jl /. angustidens ,* M. falconcri , and M. pandionis . 



Specimen. M. angustidens. 

M. faleoneri. 

M. pandionis. 

Extreme length 

3*73 4*4 

6-4 

4-1 

Width at first ridge 

1-82 2*17 

305 


.. third „ 

2*2 2-68 

3-7 

2*6 

Height of outer column of do. 

1*6 



An homologous tooth of 

ilf. anguslidens from Simorre, 

figured by MM. Lortet 


and Cliantre, 8 has almost precisely the same dimensions as the (iandoi specimen. 

First lower true molar. — The specimen represented in pi. IV., fig. 8, is the 
anterior part of a well-worn left lower true molar ; which from its narrower anterior 
extremity may probably be regarded as the tooth preceding the last specimen, or, 
the first truo molar : if this reference bo correct (and it is confirmed by the relative 
size of nun. 4 described below) it must have belonged to a somewhat larger individual 
than that to which tho last specimen belonged. A comparison of the figures will 
show that this specimen agrees in all essential details with the latter : the space 
occupied by the first and second ridges is, however, rather greater, indicating tho 
more elongat'ed type of the present tooth : the posterior accessory tubercle (a) in the 
first valley is, moreover, relatively larger, its base extending outwards as far as the 
tubercle at the entrance of tho valley : analogous variations occur in M. angustidens. 
The posterior accessory column is rather larger than in any European teeth of 
M. anguslidens, which have come under tho writer’s notice ; and the specimen agrees, 
therefore, in this respect with the last lower molar already described. The points in 

l Supra, , vol. 1 , pi. XXXIV., fig. I : tho specimen belongs to the opposite side of the jaw. 

* Vocok, op. cil ., pi. IV., lig. 2. 8 Op. ctt, f pi. XV., fig. 16. 
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which this tooth differs from mTl of M. pandionis will be alluded to under the head 
of that species. 

The still more worn hinder portion of a right lower molar represented in pi. V., 
tig. 7, from its being narrower and somewhat smaller than the second true molar 
described above, may in all probability bo likewise regarded as a first true molar. 
This tooth is of a shorter type than the last specimen ; but otherwise agrees with it. 
It is of very nearly the same size as an homologous upper tooth figured by H. von 
Meyer* ; and might have belonged to an individual of the samo size as that to which 
the tooth represented in pi. IV., fig. 1 belonged. 

Fourth lower millc-molar. — The perfect tooth represented in pi. IV., fig. 5, 
evidently belongs to the samo species as the preceding specimens ; and from its 
small size must be the last milk-molar, probably belonging to an individual of the 
size of that to which the first true molar represented in fig. 8 of the same plate 
belonged. It is of nearly the same size as a last milk-molar of M. angustidens figured 
by Kaup, s but rather smaller than one figured by MM. Lortet and Chantre. 8 The 
specimen is in a middle stage of wear ; and is almost a miniature facsimile of the 
tooth represented in fig. 7 of the same plate. It agrees with European specimens of 
ism. 4 of M. angustidens , with the exception of the somewhat larger size of the 
posterior accessory columns (a). The cingulum and the tubercles at the outer 
extremities of the transverse valleys ( tu) aro particularly well displayed. The 
length of this tooth is 2‘4 ; its greatest width T87 ; and the height of the worn 
inner column of the third ridge 0 78 inch. The last lower milk-molar of M. 
pandionis 4 has a higher crown ; and a length of .‘W, with a width of 2 8 inches. 
The corresponding tooth of M. falconcri is unknown. 

Last upper premolar. — At least two types of last upper premolars of trilophodont 
mastodons aro known from the Siwaliks ; but as these have never been found 
associated with the true molars there is very great difficulty in assigning them to 
their respective species ; and their reference must accordingly be considered more or 
less provisional. In pi. V., figs. 2, 2a, there is represented a tooth from Dora Bfrgti, 
which, from certain reasons noted below, 6 and from its resemblance to pm. 4 of 
M. angustidens, is provisionally referred to the present form. The tooth is in germ ; 
the crown not having become attached to the root. The sub-quadrate shape of the 
crown indicates that it should be referred to the upper premolar series, of which it 
must be the last; and the forward inclination of the columns indicates that it 

1 Op. cit.y pi. 111., fig. />: the spocimen is called the last milk-molar, but is evidently mTl : many of the earlier teeth 
figured by Meyer are classed one place too early in the sorios 

2 Op. eit.y pt. 3, pi. I., fig. 2. 8 Op . cit., pi XV., fig. 4. 4 Supra , vol. I , p 220. 

& Since describing the remains of mastodons in the first volume the writer has found out that worn teeth of the premolar 
series may generally he distinguished from those of the milk -molar series by the fact of the hinder ridge being more worn 
than the front one ; tho reverse condition generally prevailing in tho milk- molars. Thus the specimen represented in pi. V., 
fig. 6, from the forward inclination of the ridges is referred to tho right side ; and consequently from the hind ridge being 
the most worn, is probably a premolar : the squared form of the crown shows that it belongs to the uppor jaw. Tho cause of 
tho oarlicr wear of the hind ridgo in the premolars is that this part of the tooth comes in coni act with the alicady fully 
protruded milk, or true molar immediately behind it in tho dental series of tho opposing jaw. 



Third upper premolar . — The small germ of a right third upper promolar 
represented in figs. 4, 4a of pi. V., agrees well in relative size with the last specimen, 
and may, therefore, not improbably be referred to the same species. This reference 
is confirmed by the almost complete similarity of the tooth to European specimens 
of pm. X of Jf. anffustidens 5 ; the difference between t lie Indian tooth and one of the 
European specimens figured by II. von Meyer, being not greater tlmn those between 
the two European specimens figured by the same writer. The Indian and European 
teeth agree precisely in size. 

Last lower premolar . — The difficulty experienced in referring the last upper 
premolars to their respective species is so enhanced in the case of the corresponding 
lower teeth, that it has been found impossible to arrive at any satisfactory conclusion. 
In the first volume of this work 6 two small teeth from Sind were provisionally 
regarded as being the last lower premolars of M. pandionis ; while a similar tooth, 
said to have been obtained from the Deccan, 7 was also mentioned ; and the three 

1 Op. cit.y pi. III., fig. 12. 

a Ibid, fig 1 : for the aerial homology of the tooth of that specimen, see vol. I., p. 200. 

3 For the earlier teeth of this Apocios see below. 4 Vide supra, vol. I , pi. XXXVII , fig. 6, and XL. 

5 Von Meyer, op. cit , pi. Ill , figs. 1, 8, 9, 10. 0 PI. XXXV., fig. 2 : p 221. 

« Thin tooth is now in tho British Museum (No. 40,787): somo remarks on its probublo place of origin will be mado 

under tho head of tho next species. 
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4^pe ahown to bo practically indistinguishable from pm. 4 of M. anguatuktu. The 
t«pf© worn condition of the second ridge in some of these teeth seems to indicate 
that the serial determination is in those cases correct : but it is quite possible that 
other similar teeth may be milk-molars. Among the specimens obtained by Mr. 
Blanford from Dera Bfcgti are two very similar teeth of the left side ; one of which 
is well worn, and is represented in pi. IV., fig. 6 ; while the other is almost unworn, 
and is represented in figure 4 of the same plate. The unworn specimen shows the 
two accessory cusps (a, b) in the transverse valley ; which form a worn disc in the 
other specimen. In the latter the plane of wear of the last ridge is horizontal ; 
while in the specimen figured in tho first volume, and in the one in the British 
Museum, this plane inclines towards the anterior ridge : a similar inclination existing 
in tho specimen figured in pi. V., fig. 4. It is just possible that this variation may 
indicate specific or serial differences. The transverse valloy in the unworn specimen 
appears rather narrower than in the others ; but none of the five teeth present any 
characters by which they can be referred to the present, rather than to the next 
species, or vice versa. There is a certain amount of probability that some of these 
or nearly similar teeth may belong to M. falconeri ; in which caso they may bo milk- 
molars. The dimensions of the two specimens represented in plate IV. are as 
follows, viz . : — 

A 430. A 431. 


Kxtrome length 1*6 16 

„ width 1 34 1*36 

Height of inner column of fbst ridgo 109 


Mandible . — Among Mr. Blanford’s Dera Biigti specimens there is a fragment of 
the right ramus of the mandible of a mastodon, 1 containing m. 2 and m. 3, with their 
crowns hammered off. Tho base of the crown of the latter tooth precisely resembles 
the last lower molar represented in plate IV., fig. G, so that there is no doubt that 
the two should he roferred to the samo species. The length of tho tooth in this jaw 
must, however, have been slightly greater than that of tho dotached specimen. The 
fangs of m indicate a tooth similar to the specimen represented in pi. IV., fig. 7, 
but of rather larger size. Below the roots of the molars there is a long cavity, 
filled with matrix, indicating the presence of large incisors. 

From its imperfect condition tho mandible, which is broken off a short distance 
in front of m. 2, has not been figured, but it is of considerable importance in 
completing the evidence connecting the specimens a 1 read)' described with M. 
angustidens. As far as its imperfect condition admits of comparison, tho Biigti 
mandible agrees precisely with a specimen of tho mandible of the latter species 
figured by Kaup, 2 and was evidently furnished with a similarly produced symphysis : 
its characteristic points ui’O the straightness of the inferior border, the increase 
of vertical depth at m. 2 as compared with ni.H, and the groat lateral compression. 
The vertical depth at m. 3 is f>'85, and at m. 2 G'Go inches : the transverse diameter 
is 4*1 inchos. 


1 lnd. Mud., No. A. 435. 


* Kaup, “ Builrugo,” pi. 3, pi 1 , fig 1. 
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The Biigti jaw is distinguished from the mandible of M. pandiums 1 by its 
inferior size, and by the outer surface being convex, in place of concave*: as the 
symphysis of the former is wanting, it is not possible to make comparisons between 
that part ; but it is probable that the Biigti jaw closely resembled in this respect 
European specimens of M. angustidens. The mandible of M. falconeri 8 presents no 
resemblance to the Biigti specimen. 

Summary. — As the result of the foregoing comparisons it appoars that the prosent 
species of mastodon is specifically distinct from both the other Siwalik trilophodons ; 
but that it agrees so closely with the European M. angustidens that there seems no 
alternative but to refer it to the same species. Since, howcvor, there appears a 
tendency in the Indian form to a slightly more complex structure of the molars, and 
to a greater curvature of the borders of the crown of m. a, it may be advisable to 
mark this local variation by distinguishing the Indian race under the name of M. 
angustidens , var. juda’indivus* It. is noteworthy that in both the above-mentioned 
respects the Indian race makes a step in the direction of M. pandinnis. 

Distribution of JJ. angustidens. — The species has a wide geographical distribution 
in Europe ; thus it has been found in tiers (Himorre and Kansan), in the south of 
France; in Switzerland ; in Bavaria (Munich); in Styria (Eibiswald); in Bohemia 
(Franzensbad) ; and in Austria-Hungary, where it has been recorded from 
Buda-Pest, from near Staatz, and elsewhere. 5 Tho specimens from Buda-Pest 
were obtained from the Sarmatian stage ; those from Gers and Styria coming from 
the so-called mid-mioeene. In India the species has been obtained solely on the 
extreme western side of the continent, where no other Siwalik mastodons, with the 
exception of M. pandinnis, are yet known to occur. This probably indicates that the 
species ranged over the whole of the countries between Europe and the western side 
of northern India, but did not extend far into that continent. Remains of a 
mastodon have been recorded from Persia, “ and it is not impossible that these may 
eventually turn out to belong to the present species. 

From the later fertiaries of N. America a species of trilophodont mastodon has 
been described under the name of M. obscurus , 7 which is considered both by its original 
describer, and by Herr Vacek, 8 as closely allied to M. angustidens : of which it is 
possible that it may be merely a local raco. There appears to be some doubt 
whether the American species is of miocene, or pliocene age, but it is not 
improbably the latter.” It is noteworthy that the last lower molar of this form has 

1 Supra., vol, I , pp. 216-7. 

2 The writer Juts not had tho opportunity of putting tho two specimens in juxta -position : if this wore dono it is probable 
that other differences would he detected. 

8 Supra , vol. J , pp. 207-8, pi. XXXIII., % 1. 

4 Tho term i adieu » would have boon preferable, hut as the writer is persuaded that the elephants and mastodons will 
eventually have to he united in one genus, it might lead to confusion. 

6 This distribution hns been mainly taken from Herr Vucck’s memoir, already cited 6 Introduction to vol II. 

7 Leidv, “ Kxtinet Vertebrate Fauna of tho "Western Territories/* pis XXI -XXI 1 8 Op. cil p 24. 

a Herr Vacek alludes (<> it as undoubtedly of pliocouo age : in the first volume of tho present work it is doubtfully ref orred 
to the miocene 
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the accessory columns relatively small, and the lateral borders nearly straight ; 
indicating that while farthest removed in space, it is likewise farthest removed in 
structure from the Indian race. 

The circumstance tliat the Indian race apparently marks the extreme eastern 
range of the species, and the occurrence of an allied form in America, seem to lead 
to the conclusion that the original home of the group was in Europe or Western 
Asia : from whence it migrated east and west. 

Species 2 : Mastodon (Trilophodon) pandionis, Falconer. 

Introductory. — In the first volume of this work 1 a considerable series of the teeth 
and jaws of the present species are described and figurod. Many of these 
specimens were obtained from the Siwaliks of the Punjab, and others from Sind ; 
but all the type specimens wore said to have been obtained from the Deccan, by 
Col. Sykes. An examination of these specimens, which are now in the British 
Museum,* has, however, shown that in mineralogical condition they correspond 
precisely with the Siwalik fossils of Sind ; exhibiting the characteristic gray 
weathered surfaco of the enamel. Among Col. Sykes’ specimens having the same 
reputed origin there is the small tooth 3 represented in woodcut fig. 6, provisionally 
referred to M. falconeri , which precisely agrees with another specimen presented by 
Col. Sykes to the British Museum (No. 32,503), and obtained from Sind. The only 
region in the Deccan where mammalian remains have been obtained, is the valley of 
the Krishna, and it has been suggested 4 that Col. Sykes’ specimens were obtained 
from the upper part of that valley. The Krishna valley fossils are, however, in an 
extremely fragile and unmineralized condition ; whereas Col. Sykes’ specimens are 
very hard and stony. There are the additional circumstances that the Krishna 
deposits are of pleistocene age, while in Sind the remains of M. pandionis occur in 
the lower Siwaliks ; and that no strata equivalent to the Siwaliks are known in 
southern India. For these reasons, and especially since it is certain that one 
mastodon molar, precisely similar to oue of the reputed Deccan specimens, was 
obtained by Col. Sykes from Sind, it appears to the present writer to be highly 
probable that the whole of his specimens were obtained from the latter region.® 

First upper true molar. — The specimen represented in pi. V., fig. 5, is the one 
alluded to in the first volume (p. 214) as being a first upper molar of which the 
locality is unknown. At that time it was thought to be distinct from the specimen 
described in the note by Dr. Falconer quoted on pp. 213, 214 of the same volume as 

1 Pp. 213, 292 : pit. XXXIV. -XXXVI. 

2 One of these specimens is represented in plate V, , fig, 6. All tho specimens are stated in the “ Palroontological Memoirs* * 
to have been presented to the India House by Col. Sykes : the figured specimen was, however, found in Falconer’s private 
collection. 

8 B, M., Ho. 40,788. * “ Manual,” pt. I., p. 390. 

6, It is just possible that the confusion may have arisen in the following manner: — It was known that Col, Sykes 
obtained a large collection of mesozoic fossils from tho Deccan, and if the mastodon remains were not fully labelled, nothing 
is more likely th»« that they should have been assignod to the same locality. 

II 
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tlio penultimate upper molar, but a subsequent comparison with that description has 
shown that it is really the same. 1 A comparison with the figure of m - 2 given in 
plate XXXVA. of the first volume, will show that it is really the first upper true 
molar of the left side. Nothing need bo added to Falconer’s description, except that 
traces of cement are to be seen in the transverse valleys ; and that the columns are 
relatively higher than in M. angustidens , and the enamol is thrown into vertical 
corrugations. The length of the specimen is 4, and its extreme width 2*5 inches. 

In pi. XXXII., fig. 4, of the first volume of this work a much-worn upper true 
molar of a trilophodont mastodon from the Punjab,- is figured as m. 1 of M. falconer!, 
although it was noticed 2 that it differed from the other true molars of that species in 
having irregular, instead of trefoil-shaped, dentine islets. It now appears from a 
comparison with the figure of m. 2 of M. pandionis given in plate XXXVA.* of the 
same volume, as well as from tho crenulated edges of the enamel, the obliquity of 
the valleys, and the forward inclination of the ridges in the much-worn molar, that 
tho latter should likewise be referred to M. pandionis ; of which it is ni. 1_. It differs 
widely from the specimen now regarded as m. 1 of HI . falconer!* ; in which species the 
enamel of the true molars is smooth, 5 the columns of tho ridges nearly upright, and 
the valleys run straight across the crown. 

First lower true molar. — The specimen represented in plate V., figs. 1, la, was 
obtained by Mr. lllanford from Dera Biigti ; and from its narrow shape and the 
three ridges borne on the crown is evidently the lower molar of a trilopliodon, 
belonging to the left side of the jaw. The crown is still in germ, being untouched 
by wear ; and has lost a small portion of its postero-external angle. The columns 
of the ridges and talons are taller than in tho first and second lower molars of 
M. anyuslidens (pi. JV., figs. 7, 8: pi. V., figs. 3, 7); and the transverse valleys are 
narrower and more blocked. The accessory columns are, moreover, much more 
numerous ; and consist of a confused agglomeration in each transverso valley, instead 
of a pair only : there is also an extra one of these columns wedgod in between the 
hind talon ( ta ) and the outer column of the last ridge. The enamel, instead of 
being smooth as in M. angustidens , is thrown into vertical corrugations ; which in a 
worn condition would give a crenulated appearance to the rings of enamel surround- 
ing the dentine islets. From the appearance of the enamel in the valleys it seems 
probable that cement was originally present in considerable quantities. The length 
of this specimen is 4*1, the extreme width 2'25, and tho height of the inner column 
2 - 0 inches. 

l Tho identification wan not easy to make without a comparison of the actual specimen with Falconer's description. 

* Supra, vol, T., p. 208, note. 

* This specimen was obtained after the smaller tooth had been described and figured : and exhibits more clearly than 
previous specimens tho corrugated enamel as a well-marked specific character. In describing it at the end of the first volume 
tho writer was on the point of departure for the field, and had not time to make a full comparison with other specimens ; 
which would have shown that the smaller tooth belonged to the same species. 

4 Vol. 1., pi. XXXIII., fig. 3. 

6 The milk -molars with rough enamel figured in vol. I., pi. XXXII., and ref erred to M./alcontri will be alluded to 
under tho head of that specieB. 
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In all the above-mentioned characters this specimen agrees with the teeth of 
M. pandionis ; and as it has precisely the same dimensions as the right m.l of that 
species represented in plate XXXV., fig. 1, of the first volume, it may safely be 
regarded as the homologous tooth of the opposite side. 1 

Upper premolar. — The tooth represented in figs. 6, 6aof plateV.,andtheoneinthe 
woodcut (fig. 5), are two of throe similar specimens from Dera 
Bdgti. The former lias lost the greater part of the cingulum, 
and the inner face of tho first inner column, and is less worn 
than the latter specimen. The sub-quadrate form of the 
crown shows that the specimens belong to the upper jaw; 
while the forward inclination of the larger columns (fig. Ga) 
indicates that they are from the right side. The absence of 
a disc of pressure on tho anterior side, the rounded angles of 
Fig. 6. (?) ManMon pnudinmt, the crown, and the more worn condition of tho hinder as 

Falc. Last right upper premolar, . 

from DemBiigti: Indian Museum compared with the front columns, indicates that the teetli 
(No. a. 432 ). belong to the premolar series, of which they are the last. 

From ihe strongly-marked vertical corrugations in the enamel, the forward inclination 
of the columns, and the obstructed transverse valleys, it is inferred that those 
specimens probably belong to the present species. Their distinction from the 
corresponding tooth referred to M. angustidens (pi. V., figs. 2, 2a) will be sufficiently 
apparent from a comparison of the figures : and from their complex crowns, as well 
as from the absence of M. falconeri from Dora Ihigti, it is improbable that they 
belong to that species. The present teeth are of relatively smaller size when 
compared with the true molars of M. pandionis , than is the case with the correspond- 
ing teeth of M. angustidens. 

Affinities. — The affinities of the present species have been already alluded to in 
the first volume, 2 but a few remarks may be added. That the species is allied to 
M. angustidens is pretty evident from the general form of the mandible, and the 
structure of the mglars. The greater complexity of the latter, and the addition of 
cement, indicates, however, that the present species is a more specialized form, and 
may possibly have sprung from the progenitors of the Indian race of M. angustidens , 
which has been shown to diverge somewhat from the typical race in the direction of 
tho present species. The absence of M. pandionis from the Eastern Shvaliks indicates 
the probability of its being an immigrant into India from the west ; which confirms 
its relationship to M. angustidens. From the coexistence of tho two forms in the 
lower Siwaliks of Dera Bugti their genetic connection probably took place in the 
regions to the westward of India. M. pandionis appears to have survived longer, and 
penetrated further into India than M. angustidens , since its romains occur abundantly 
in the upper Siwaliks of the Punjab to the westward of the river Jlielam. 

The circumstance that tho last molars of the upper Siwalik M. sivalensis have a 

1 The specimen figured in tho first volume is narrower posteriorly, but this is probably duo to its imperfect protrusion. 

3 P. 226, et. ttq. 
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great resemblance to those of tho lower Siwalik M. pandionis ,’ coupled with the fact 
of the former having a short, and the latter a long mandibular symphysis, 2 might 
lead to the inference that tho one is the more specialized descendant of the other ; 
but the absence of cement in M. sivalensis seems to forbid this view. From the 
extreme complexity of the structure of its molars, Mastodon pandionis can have no 
direct ancestral connection with the true elephants. 

Species 3 : Mastodon (Trtlophodon) falconeri, nobis. 

Upper milk-molars. — In figs. 2, 3 of plate XXXII. of the first volume an 
associated penultimate and last upper milk-iuolar of a trilophodont mastodon were 
referred to M. falconeri : tho specimens belonged to a young cranium, associated 
with a part of the mandible containing imnTTi.® It was not noticed that these teeth 
differed from the true molars of that species by the enamel being thrown into 
vertical corrugations. 4 

In the accompanying woodcut (fig. 0) there is represented a right upper tooth 

of a trilophodont mastodon, said to have been 
obtained by Col. Sykes from the Deccan, but 
which is more probably from Sind* ; there being a 
precisely similar specimen from that district pre- 
sented by Col. Sykes to the British Museum (No. 
32,503.) The figured specimen carries two trans- 
verse ridges, both of which are nearly equally 
worn : the columns of the ridges are nearly 
vertical ; and there are accessory columns on either 
side of the inner main columns, causing the worn 
dentine surfaces of tho latter to assume a trefoil 
shape. The enamel is smooth, and the transverse valleys are fairly opon. From 
the columns of the first ridge being more worn than those of the second, and the 
elongated and angular shape of the crown, the tooth under consideration is inferred 
to be ai m. 3 , rather than pin. 4. It is unlike mm. 3 of M. angustidens , 6 and is of too large 
a size to have belongod to the Indian race of that species. It differs from the teeth of 
M. pandionis in its smooth enamel, low vertical ridges, wide transverse valley, and 
trefoil-shaped dentine islets. A tooth of quite a different type, represented in vol. I., 
pi. XXXV., fig. 3, is, from the presence of cement in its valleys, considered with 
great probability to be the homologous milk-molar of the last-named species. 

With the true molars of M. falconeri' 1 the present tooth agrees in all respects, 
and there is accordingly a great probability of its belonging to that species. If this 

l Vide supra, vol. p. 226. 

9 From the occurrence of a short symphysis in all the true elephants, and ategodons, and in the ploistocene mastodons, it 
may be taken as certain that this form of jaw is the most specialized. 

8 Supra., vol. I., pi. XXXIII., fig. 2. 

4 The specimen represented in vol. I., pi. XXXII., fig. 4, being referred to M. falconeri (instead of If. pandionis) rendered 
this character inconstant. 

5 Vide supra., p. 29. 0 Uaudry “ Knchainemonts - Mum. Tort.,” fig. 239 (*,»•). 

7 Supra., vol. 1., pi. XXXIII., fig, 4. 



Fig. 0. (?) Mastodon falconeri , nob in. 

Third right upper milk -molar (?) : 
British Museum (No. 40,788). 
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be so, the milk-molars mentioned above, and figured in plate XXXII. of the first 
volume, cannot belong to that species. Those teeth do not, moreover, belong to M. 
angustidens ; and, for the reason mentioned above it is improbable that they belong 
to M. pandionis. This is confirmed by the valleys of nun. 4 (vol. I., pi. XXXII., fig. 
3) having no cement, being straight and very open, and the ridges low and nearly 
vertical. The cranium in which these milk-molars, together with m. 1 , are contained, 
shows, moreover, no signs of the presence of premolars, 1 which there is every 
reason to believe were developed in M. pandionis , as in M. angustidens. On this view 
it seems highly probable that the milk-molars referred in the first volume to M. 
falconeri, really belong to a fourth Siwalik species of trilophodont mastodon.* 

The only other interpretation of the serial homology of the tooth represented 
in woodcut fig. 6, would bo to considor it as pm. 4. In that case it could not belong 
to either M. angustidens, or M. pandionis, of which the corresponding teeth are known 
(pi. V.): and if it belonged to M. falconeri, then the milk-molars referred to that 
species in the first volume would have boen succeeded by premolars, which was 
apparently not the case. It is, moreover, improbable, even if they were so suceeded, 
that they should be replaced by a tooth furnished with an entirely different kind of 
enamel: and on this view it thus seems probable that the above-mentioned milk-molars 
belong to a new species. 

From the resemblance of the tooth represented in woodcut fig. 6 to the lower 
teeth of the type of those represented in plate V., figs. 4 and (5, it is not impossible 
that some of those in which the first ridge is tho most worn may be the homologous 
lower milk-molars of M. falconeri. 

Before there can be any hope of deciding as to the existence of a fourth species 
of Siwalik trilophodont mastodon, and of arriving at a satisfactory conclusion as to the 
exact serial and specific position of many of tho above-mentioned teeth, it is absolutely 
necessary that skulls or jaws should be obtained showing some of these teeth in 
juxta-position with the true molars, or last milk-molars. Every specimen of the 
jaws of young individuals of mastodons from Sind and the Bugti Hills promises, 
therefore, to be of tho highest interest, and should stimulate all thoso who have the 
opportunity to the collection of fossils from those regions. 

Number of teeth known. — As the serial position of one of the teeth of this species 
figured in the first volume has been changed ; and as other teeth there referred to 
the same species have been shown to be either probably or certainly specifically 
distinct, it may be well to give a revised list of the known teeth ; viz. 

(?) Mm. 3 — Woodcut fig. 6, p. 32. 

M.l —Vol. I., pi. XXXI11., fig. 3. 

M2 —Ibid., pi. XXXII., fig. I., 

SO — Ibid., pi. XXXII1., fig. 4. 

I Ibid., p. 208. 

s The talons of the tooth represented in rol. I., pi. XXXII., fig. 3, are Htnallor than those of the tooth now regarded as 
m. l of M. falcontri {Ibid., pi. XXXIIL, fig. 3.) 

I 
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Distribution . — Unless the specimen represented in woodcut fig. 6 really came from 
the Deccan, the present species is confined to the Siwaliks of the western Punjab and 
the lower Siwaliks of Sind. In both regions its remains are tolerably abundant, 
although complete teeth arc rare. 




PLATE I. 

Pebissodagtvla — Bhinocerotidoe. 

Fig. 1. Acerathkrium hlakpordi, var. majus, Lyd. Part of left maxilla, containing the three true 
molars, in a well-worn condition ; from the lower Siwaliks of Dera Bugti : Indian 
Museum (No. C. 268). 

,, 2. Aceratherium blanfordi, var. majus, Lyd. Second left upper true molar, somewhat less 

worn than the corresponding tooth of the last specimen ; from the lower Siwaliks of 
Gandoi, Btigti Hills : Indian Museum (No. C. 259). 

„ 3. Rhinoceros sivalf.nsis, Fale. and Caut., var. intermedius, Lyd. Right upper true molar, 

slightly worn; from the lower Siwaliks of Sind: Indian Museum (No. C. 3*1). (PW. 
II.,//. 2.) 

,, 4. Rhinoceros sivalensis, Falc. and Caut., var. gajensis, Lyd. First or second right upper true 

molar, partly broken ; from the Gdj group of Sind : Indian Museum (No. C. 36). 
( Vol. II.,//. 7.) 

,, 5. Aceratherium periaiense, Falc. and Caut. Second left upper true molar, well worn ; from 

the Siwaliks of Burma : Indian Museum (No. C. 74). ( Vol. I., //. V.,y?^. 1 . R. uxzvadicus.) 

,, 6. Aceratherium blanfordi, Lyd. First and second right upper milk-molars, from the lower 

Siwaliks of Gandoi : Indian Museum (No. C. 260). 

,, 7. Rhinoceros sivalensis, Falc. and Cant, (type form). Second left upper true molar, from 

the Siwaliks of the Punjab: Indian Museum (No. C. 23). ( Vol. I.,//. V fig. 5.) 


* All the figures natural size, a , anterior collis : b , posterior collis : c , second costa: d, first costa: 
t’ t crochet : f % antc-crochct : £, entrance of median valley : t, posterior valley. 



Geol Survey of India. 







PLATE II. 

Pebissodactyla — llhinoccrotidw. 

Fig. 1. ? Aceratherium blanfordi, Lyd. Last right upper milk-molar (?) in germ ; Indian Museum 

(No. C. 258). 

„ 2. Acekatherium blanfordi, Lyd. Third right upper true molar, very much worn : Indian 

Museum (No. C. 262). 

„ 3. Aceratherium blanfordi, Lyd. Part of right ramus of mandible of a calf, containing 

one milk-molar: Indian Museum (No. C. 267). 

,, 4. Acekatherium blanfordi, var. minus, Lyd. Left maxilla, with the teeth in a medium 

condition of wear : Indian Museum (No. C. 269). 

„ 5. Acekatherium blanfordi, var. minus, Lyd. Part of left ramus of mandible, belonging to 

the same individual as the last : Indian Museum (No. C. 270). 


# All the specimens were obtained from the lower Siwaliks of Gandoi, Bugti Hills; and are figured 
of the natural size. Lettering of upper teeth the same as in plate I. In fig. 3, a 9 anterior extremity of 
first crescent : b t posterior extremity of same : c t posterior extremity of second crescent. 
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PLATE III. 


1‘kiussodactvi.a — Equithv. 
Hippotherium antieopinum, Falc. and Caut. 


Figs. 1, 2. Cranium, from Perim Island, Gulf of Cambay; in the possession of Mr. Theodore Cooke, 
of Poona. 1 from the left lateral, 2 from the palatal aspect. 


,, 3. The cheek-teeth of the left side of the same specimen. 

,, 4. Polished section of a tooth of the check-series of the right side ; from the Punjab. 


* Figs. 1, 2, one-half natural size: the others natural size: the specific determination of fig. 4 is 
provisional. In fig. 1 , a , anterior maxillary cavity: b % posterior ditto: na f nasal: la , lachrymal: fr. 
frontal : ma , malar. In figs. 3, 4, e , anterior pillar : /*, posterior ditto : g , lamina connecting first 
crescents: h , lamina connecting second ditto : i t j t cement islets. 








PLATE IV. 

Prouoscjwa — Elephant idee. 

Mastodon angustidens, Cuv., var. paueindicus, Lyd. 

Fig. 1. Second left upper true molar, in a much worn condition : Indian Museum (No. A. 427). 

,, 2. Second left upper true molar, in a less worn condition than the last specimen : Indian 

Museum (No. A. 425). 

,, 3. Third right lower true molar, associated with the last specimen, in a medium stage of wear: 

Indian Museum (No. A. 426). 

,, 4. (?) Fourth left lower premolar, scarcely worn : Indian Museum (No. A. 431). 

,, 5. Fourth left lower milk-molar, in a medium stage of wear : Indian Museum (No. A. 422). 

,, 6. (?) Fourth left lower premolar, in a medium stage of wear: Indian Museum (No. A. 430). 

„ 7. Second left lower true molar, in a very early stage of wear ; Indian Museum (No. A. 423.) 

,, 8. First left lower lower true molar, in a medium stage of wear: Indian Museum (No. A. 421). 


* The specific reference of figs. 4 and 6 is open to a considerable amount of doubt — Fig. 7 was 
obtained from the lower Siwaliks of Gandoi, Iiugti Hills ; all the others came from the same deposits of 
Dera B6gti. All the figures are of the natural size ; the upper teeth being viewed from the inner, and the 
lower from the outer side of the grinding surface ; a , larger accessory column (posterior in lower, and 
anterior in upper teeth) ; b, smaller do. (anterior in lower, and posterior in upper teeth) ; !a t hind talon ; 
tu , tubercle at extremities of transverse valleys (outer in lower, and inner in upper teeth). 







PLATE V. 


Pkobohcidia — Jhllcphanlidce . 


Figs. 1, la. 
„ 2, 2a. 


Mastodon vandtonis, Falc. First left lower true molar, in an unworn condition: 
Indian Museum (No. A. 424) ; 1 from the grinding surface, la from the outer side. 

('■>) Mastodon angushhens, Cuv., var. dal.eindicus, Lyd. Germ of fourth right upper 
premolar : Indian Museum (No. A. 42‘J) : 2 from the grinding surface, 2a from the 
outer side. 


3 Mastodon angustidens, Cuv., var. pal.eindicus, Lyd. Outer aspect of specimen 

represented in plate IV., fig, 7. 

4, 4a. (?) Mastodon angustidens, Cuv., var. paueindicus, Lyd. Third right upper premolar. 

in germ : Indian Museum (No. A. 428) : 4 from the grinding surface, 4a from the 
outer side. 

5. Mastodon pandionis, Falc. First left upper true molar, in a very early stage of 

wear: British Museum (No. 40,818). 


6, 6a. (?) Mastodon pandionis, Falc. Fourth right upper premolar, in an early stage of Wear : 

' Indian Museum (No. A. 433) : 6 from the grinding surface, 6a from the outer side. 

7. Mastodon angustidens, Cuv., var. pal^eindicus, Lyd. Part of first right lower true 

molar, in a well-worn condition : Indian Museum (No. A. 417). 


* Fig. 3 is from Gandoi, Bfigti Hills : fig. 5 is stated to be from the Dcccan, but is more probably 
from Sind : all the others are from Dera BGgti. All the figures are of the natural size: and the teeth, 
which are viewed from the grinding surface, are placed in the same position as in the preceding plate. 1 
The lettering of all the figures, except fig. 2, is the same as in the latter ; the lettering of fig. 2 is 
explained in the text. 







